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Table 57:
Non-Parametric Crossover Analysis on Ranks
(Table 4, Sponsor's Analysis, Vol 1.i3, Appendix E, pg 366)
#Mean Ranxs
Seq. Gp. 1 Seq. Gp. 2
(n=19) {n=17) 2-value P~value+
Regsidual Effects
Preqg. of Vomits - Average 19.21 17.71 ~0.41 +500
- Day 1 19.08 17.85 -0.33 . 500
Sev. of Nausea = Average 18.68 18.29 -0.10 .500
- Day 1 18.68 18.29 -0.10 . 500
Food Intake - Average 18.66 18.32 -0.08 «500
- Day 1 18.65 18.32 -0.08 .500
Bfficacy 19.61 17.26 -0.65 500
Adverse Effects 16.84 20.35 1.01 .311
Treatment Effect
Freqg. of Vonits - Average 14.53 22.94 2.41 .008
- bay 1 14.61 22.85 2.36 .008
Sev. of Nausea - Average 13.16 24.47 3.23 <,.001
‘ -~ Day 1 13.16 24.47 3.23 <.001
PFood Intake ~ Average 22.08 14.50 ~2.14 .016
~ Day 1 22.08 14.50 -2.14 .016
Bfficacy 12.29 25.44 3.76 <.001
Adverse Effects 25.95 10.18 -4 .47 <.001
Period Eifect
Preq. of Vomits -~ Average 19.34 17.56 -0.49 .500
- Day 1 19.39 17.50 -0.52 «500
Sev. ¢f Nausea - Average 18.00 19.06 0.32 .500
- Day 1 18.00 19.06 ¢.32 + 500
Food Intake Average 18.58 18.41 -0.03 +500
- Day 1 18,58 18.41 -0.03 «500
Efficacy 18,76 18,21 -0.14 500
Adverse Effecta 17.00 20,18 0.92 «358

+Residual and Period Effects are two-tailed.
Treatment Effects are one-tailed.

The results of the categorical analysis are presented in Table 58 (Tables

6AsB, Sponsor's Analysis, Vol., 1.l13, Appendix E, Pg 368-9),
trend (p = .103) favoring nabilone on the vomiting data.

There was a2
Highly

significant effects favoring nabilone vere noted for day 1 (p € .001) and
average nausea severity (p ¢.001).
significant effects, favoring nabilone (p = .032 for day 1 and average
Patients also preferred nabilone 25 to 8 (p » .007); a
higher fncidence of advers: events was recorded in the nabilons group.

daily intake).

Food intake also showel statistically
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Table 58
Crossover Freguency Analysis

Frequency of Patients
Seq. Seq.
Gp. 1 Gp., 2 Total

Freq. of vomits - Average

Nabilone better 10 10 20
Same 3 2 5
Placebo better & S 11
Freg. of vomits - Day 1
Nabilone better 10 10 20
Same 3 2 S
Placebo better [ 5 11 =
Severity of Nausea - Average
Nabilone better 12 11 23
Same 5 4 9
Placebo better 2 2 4
Severity of Nausea - Day 1
Nabilone hetter 12 1l 23
Same 5 4 9
Placebo better 2 2 4
Pood Intake - Average
Nabilone Lketter 6 6 12
Same 12 9 21
Placebo better 1 2 3
Food Intake - Day 1l
Natilone Better 6 [ 12
Sane 12 9 21
Placebo better 1 2 4
Clinical Global Impressions
Efficacy
Nabilone better 13 12 25
Sag.a 3 2 5
Placebo better k) 3 6
Clinical Global Impreasions
Aiverse Effects
Nabilone better 1 1 2
Same 3 2 5
Placebo better 15 14 29

Patient's preference
Nabilone better 13
Sane 2 0 2
Placebuv better 4

+Two-Talled, ++One-Tailed

P-Value

Cycle

.500

+500

5

.500

.500

+500

oE'OO

+590

.500

Tisa*ment
Bffect+ Effect++_

-103

.103

<.001

{.001

.032

.032

<.001

{.001

.007
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Siunificance at As this Btudy wag ipn Progress at the
time of the NDA Submission, the results of the firse Period may attain
significance when an ypdate of the completed study ig Submritted.

Nabilone's effect attained Statistical Significance on day 1 (p = .006)
ang average nausgea Saverity (p = «017), day i foogd intake (p = 0%4} and
Average food intake (P~ .047) andg investigator-tated global efficacy

(p = «005). fThe tesults suggest that the investigator Zay have keyed on
Nausea and foog intake rather than vomiting fzequency in assesring

efficacy.
Table 59;
Cycle 1 -~ a11 Patients Analysig
{Table g, Spongor'a Analysig, Vol 1.32, Appendix E, pg 208)
Freq. of Severity Pood Investigator'g
Vomits of Naugea Intake Global Impres ions
Tty Mﬁ___m
Avg. Dbay 1 Avg. Dpay } Avg. Dpay} Efficacy ady. Effects
"'—""—--..____
Nabilone
(n=2)) Mean 5.48 5.48  1.2¢ i.26 1.35 1.35 2.48 1.13
8$.D. 7.64 7.64 1,10 l.10 0.78 0.78 1,16 0.81
Median 1,00 1.00 1,00 1.00 1.00 l.00 2.00 1.00
Placebo
(n=21) Mean 9.13* 10,.85s 2.90 2.19 0,89 0.81 3.52 0.05
8., 15.70 16.07 1.0¢ 1.03 o¢.,83 0.75 1.29 0.22
Median 4,00 4.00 2,00 3.00 1.00 1.00 4.00 0.00
Non-Paramet:ic Analysis
Mean Rank
Nabilone 20.52  19.96 18.61 17.1 25.63 26,20 17.72 30.78
Placebo 24.67 25.29 26.76 27.86 13.97 18.45 27.74 13.43
Z-value 1.08 1.39 2.11 2.66 -~}].8 ~1.99 2.60 ~4.46
P‘value"‘ .1‘0 5083 0017 -006 00‘7 -02‘ .005 ( -001
+One-tailed

n=20
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Comments:

The results of this studv demonstrate a salutary effect of nabilone over
placebo on nausea and vomiting associated with cancer chemotherapy. The
offect on nausea was more notable than the effect on vomiting. However,
the analysis of varianc: of the ran " data found statistically
significant effects favoring nabilone ¢n the emesis variables.

As in the other studies reviewed, the side effect prcfile probably
unmasked the study blind. Thus,., more credence should be given to the
Jomiting frequency data and less to the patient-rated nausea variables.
Conseguently, the results of the studv are somewhat diminished in
importance as a greater antinauseant 2ffect was opserved. However, the
analysis of var.ance demonstrated a significant (p = .008) effect of
nabilone on vomiting frequency. In the cycle 1 all patients analysis, 2
nearly™significant (p = ,085) result was obtained, The results of the
study may be more positive for nabilone when all tie data are submitted.

Composite analysis - Protocol 28

The sponsor analyzed the data from the six centers which comprised the
study. Of the 199 patients that were entered, 129 patients werte
evaluable, A significant sequence group by evaluability effect occurced,
i.e., more patients were unevalauable in sequence group 1 than in group
2.

Analysis of the groups with respect to treatment parameters and patient
demographics revealed geveral statistically significant investigator
interactions. A significant investigator by evalushility effect was noted
{(p <.001); the proportion of evaluable patients varied significantly
across investigators. Investigatc steractions vere also noted for
chemotherapy {p = .036), prior chemotherapy (p = .012), evaluability by
prior chemotherapy (p = .014), and age (p {.001).

Comment:

In terms of clinical ramifications, this strongly suggests that only
general conclusions could be made in the composite analysis. The
treatment variables exhibit significant heterogeneity, making conclusions
about treatment versus cancer type chemotherapy or treatment efficacy in
the face of previous chemotherapy a hazardous undertaking. Consequently,
the composite results can only be discussed in a general way: i.e.,
whether nabilone was superior to placebc treatment in the treataent of
nausea and emesis associated with (a variety of) cancer chesotherapy
regimens. Giver. the caveat that a composite analysis of this study could
only be used to support general labeling claim, I have no objections to
the results being combined and analyzed.

KE
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The cancer type by evaluapility 18 listed in Table 60 (Table 1, Sponsor's
Analyesis, Vol. 1,11, Appendix E, Pg 312). The rank order of evaluable
carcer types was: breastd lung’ testis > ovaryy lymphoma’y Hodgkins. All
othet evaluable cancers occurred with a frequency of 3 or less.

Conmant:

The patient population differs from those in the two active contrul trials
in which nabilone demonstrated efficacy. Patients with testicular cancer
were the predominant patient group in those¢ studies,

Table 60
Compar ison of Sequence Groups and
Evaluability Groups for Type of Cancer

Chemotherapy _Evaluable Unevaluable
Seq. Seq. Seq. Seq.
Regimen Group 1 Group 2 Total Group 1 Group 2 Total

Adenccarcinoma 1l 0 1

Bladder 0 2 2 0 1 2
Bone 2 0 2
Breast 17 20 37 9 6 15
Cervix 1 0 1l
Colon 1 1 2 1l 0 1
Connective Tissue 0 3 3

Esophagus 1 0 1
Fallopian Tube V] 1l 1 1 0 1
Germinoma 0 1 1l

Hodgkin's 3 P] 5 1 1 2
#idney 0 1 1l

T ynx 1 0 1 1 1 2
Leskenia 1 0 1
Lung 8 15 23 8 ? 15
Lymphoma 4 4 8 5 2 7
Lymphoma Non~Hod~kin's Q 1 |
Melanowa 1 1 2 ¥ < 2
Mesotheliona 0 1 1

Ovary 7 8 15 $ 3 8
Pancreas 1 0 l

Parotoid Gland 0 ) | 1
Pharnyx 1 0 1
Prostate 1 2 3

Rectum 1l 0 1

Squamous Cell 0 1 1
Stomach 1 0 1

Testis 8 10 18 4 1 5
Thyroid 1 0 1

Uterus 1 6 1 0 1l 1l
Unknown 0 1 1l

Total 57 72 129 41 29 70
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Forty-five of the 129 evaluadie putieats receivzd cisplatin-based
reyimens. However, investigato: §002 had a resigual effect for vomiting
in his study which caused 18 cisplatin patieate and 15 non-cisplatin (33
total)) patients to be dropped froa the analysis. Therefore, only 27 of 96
evaluable patients received cisplatin in the analysis of certain efficacy
variables (vide irfral. This explaing why results will be expressed as
both with an "n" of 119 and an "n" of 96. The chemotherapy distribution
also suggests that nabilone wo..d need to be effective in
noncisplatin-based reyimenc. This takes on more impoitance than usual
because nabiione hac already proved efficac ,u3 against cisplatin in
active controlled trials (vide supra).

The results of the patient and investigator-rated results are tabulated in
Table 61 as a function of investigator. In each cuse, the nabilone
treatment means favor a super ior antiemetic and antinauseant effect of
nabilone. The investigators all rated nab‘. vn.. as peing both efficacious
and producing a higher incidence of adverse events.
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Table 61:
Means
Both Cycles Combined
(Table 3C, ‘muoznon.u Analysis, Vol 1.1l1, Appendix E, pg 319)

Investi- Freqg. of Severity Food Investigator's
Drug qavor n Vomits of Nausea Intake Global Impresgsions
Avg. Day l Avg. Dayl Avg. Day 1l Efficacy Adv. Effects
Nabilone 001 11 %5 8.55 2.29 2.27 0.55 0.55 2.91 1.64
002 33 4.16 5.58 1.19 1.45 0.84 0.75 1.79 1.64
003 5 10.27 15.20 1.73  2.00 1.20 1,20 2.20 1.00
004 8 2,334 2 338 1.75 1.75 1.00 1.00 1.63 1.38
005 36 2,970 2.97° 1,03 1.03 1.28 1,28 2.17 1.33
006 36 4.53 4.53 1.25 1.25 1.33  1.33 2.14 1.00
Composite 129 4 51€ 5.09¢ 1,31 1.39 1.10 1.09 2.09 1.33
(96) (4.64)9(4.91)2
Flacebo 001 11 13.73 13.73 2.8  2.91 0.38 0.36 4.00 0.18
002 33 13.05 15.03 2.08  2.39 0.63 0.61 3.70 0.06
003 5 34160 36.80 2.67 2.80 0.40 3.40 3.40 6.20
0 ¢ 8 14.8338 1i.832 2.75 2.75 0.63 0.63 4.38 0.00
005 36 7.47P 7.470 2.25 2,25 0.5 0.50 3.72 0.03
206 36 6.87 6.86 2.06 2.06 0.92 0.92 3.53 0.06
Composite 129 10.81C€ 11.43C 2.25 2.34 0.64 0.64 3,71 0.06

(96) (9.994d) (10.119)

dn=6, Dp=32, ©n=123, 9n=90
( ) = without investigator 002
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The composite analysis of variance is presented in Table 62 (Tabile 5,
Sponsor's Analysis, Vol. 1.11, Appendix E, Pg 323). There is a
significant investigator effect in the analysis of residuals for all
patient-rated variables and an investigator by residual interaction for
day 1 and average vomiting frequency. When the sponsor removed
investigator 4002 from the analysia, the interactijon disappeared. Thus,
the treatment effect for vomiting frequency was calculated after omitting
the data from investigator #002. There was a significant investigator
effect, suggesting a differential response on day 1 vomitinrg ucross
investigators. There were investigator x treatment interactions for day 1
{p = .019) and average vomiting frequency (p = .01), and adverse effects
{ P = .042). The treatment effects were calculated by dividing the
treatment S§ by the investigator x treatment SS. Treatment effacts
favoring nabilone at the p = .02 level or less were noted on all patient~
and investigator-rated efficacy variables. Nabilone also produced a
greater incideqse of adverse effects (p< .001). -

-
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Residual Effect
freq. of Vomits - Average
- Day 1
Sev. of Nausea - R.erage
- bay 1
Foud Intake ~ Aver age
-~ Day 1
Efficacy
Adverse Effects
Removing INV = 002
Freq. of Vomits - Average
- Day 1
Treatment Effect
Freq. of Vomits+- Average
33555¢€
- Day 1
Sev. of Nausea - Average
- Day 1
Food !ntake ~ Average
~ bay 1
Efficacy
Adverse Effects
a~-d.f.=5, b- d.f.=1,

*Tested against Inv x Treatment
All p~values are two-tailed except for the treatment effect which is one-tailed.

Table

62

investiqator
5.5.a P
21997 003
30688 .001
22284 .003
27244 .001
14935 052
15944 .0306
5292 . 500
21934 .001
104679  _006
1160849 003
Investigator
S.S.a P
13844 _476
s¢f3d 011
1603 .500
2812 .500
4350 .500
4534 .478
3484 . 407
2490 «290

c - goﬂ -.'H.H.N-
+Omitting Investigator 002

Crossover Analysis of Variance on Ranks

Residual Inv. x Residual Ercor
S.S.b P S.S.a P S.S.c
112 .500 13070  .054 136118
2 .500 12929 .047 130455
404 .500 9229  .170 136717
298 .500 9124 .l68 134611
18l . 346 2532 .500 154316
961 .390 3395 .500 151018
1245 .336 9328 .228 155643
216 .500 9445  .095 115173
563 .360 17819  .s500 57256°
299 .500 18049  .s590 566039
Treatment Inv. X Treatment Error
S$.8.b P S.5.a P §.5.¢
19969  .0LO* 55254  .010
10647  ,021% asgod  .019 33729¢
29998 <¢.001 3036 .500 64793
26593 4,001 3001 <500 91510
12463 <,001 3799 .500 118295
11234 <,001 4716 . 454 116427
32274 <.001 4510 .258 79645
46996 4760 .042 46660

<.001*

Q - nincuh- e - nom.“mm
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The results of the all patients cycle 1 means are shown in Table 63 (Table
7A, Sponsor's Analysis, vol. 1.11, Appendix E, Pg 325). Wwhen compared to
the evaluable patient's data shown in Table 61, no significant changes are
apparent. Thus, one would predict that significant differences favoring
nabilone woulid be found. This is indeed the case. Table 64 shows the
results of the analysis of variance on the all patients cycle 1 data.
Statistically significant differences favoring nabilone were observed on
the following parameters: day 1l (f = .007) and average vomits (g = .006},
aay 1 (p <.001) and average nausea severity (p .001}, and

investigator-rated efficacy (p <.001). The investigators also assigned a
higher side effect incidence to nabiione (p ¢.001}).
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Investi-
Drug gator

Nabtlone 00t
002

0023
004
005
006

Composite

Coaipazine 001
002

003
004
005
a0e6

Composite

n

19

LUNN

23
23

81
i1
19
217
21

92

1]

Table 63
Cycle 1 - All Patients
‘Means
Freq. of Severity Food Investigator's
Vomits of Nausea Intake Global Impressions

Avg. Day 1 Avg. Day Ava. Day 1 Efficacy Adv. Effects
5.27 5.22 2.07 2.00 U.bY .78 J.00 L.22
5.78 8.53 1.42 l.74 0.92 0.84 2.1] 1.68
11.17 23.50 1.33 2.00 0.50 2.50 2.50 1.50
10.40 10 40 1.80 1.80 0.80 0.80 2.60 1.20
3.74 3.74 0.83 0.83 1.30  1.30 2.05P 1.14P
5.48 5.48 1.26 1.26 1.35 i.35% 2.48 1.13
5 48 6.42 1.30 1.38 .11 1.10 2 34€ 1.29e
11.80 12.73 2.20 2.27 0D.98 v.91 3.64 0.09
8.02 9.68 1l.83 2.21 0.79 0.79 3.32 0.11
23.86 231.86 2.29 2.29 0,57 0.57 3.71 0.14
21.408 21.402 2.86 2.86 0.43 0.43 4.71 0.400
7.65C 7.65¢ 2,26 2.26 0.56 0.56 3.93 0.04
9.13 16.859 2,00 2.19 0.89 0.81 3.52 0.05
10.77F  11.66f 2.15 2,28 $.72 0.70 3.72 0.07

an=5, bp=22, ©n=23, 9p=20,n=80, fn=85
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Table 64:
Cycle 1 - All Patients
Analysis of Variance on The Ranks
(Table 8, Sponsor's Analysis, Vol 1l.1l, Appendix E, pg 326)

Investigator Treatment Inv. x Treatment Error
S. L S.S.b P S.5.a P 8.5.¢c
Freq. of Vomits - Average 22182 077 13873 .006 18721 134 352217
- Day 1 27961  .027 13133 .007 18758 -126 346164
Sev. of Nausea -~ Average 22292  .044 33984 -001 16220 -137 307421
- Cay 1 20275 .06l 25874 .001 10435 «357 302378
Food Intake - Average 14374 «246 4446 .075 11329  .383 343227
- Day 1 11827 -342 4757 - .066 11199  .374 334242
Efficacy 12746 <215 5373¢  .001 10661  .313 2849289
Adverse Effects 8293 .066 114377 .00l 4468  .343 1258109

a3.f.=5, Pa.f.=1, ©Cd4.f.=161, O9d.f.=160 _

All p-values are two-tailed except for the trzatment mmm~4n which is one-tailed.




~ 7 re -

NDA 18-651 90

Further, the results of the all patients’ cycle 1 analysis are in general
agreement with the antinauseant and antiemetic effect of nabilone
demonstrated in the analysis of the evaluable patients who completed both
cycles of the crogsover. This finding tends to negate any suspicion of
unintentional or systematic pias that may have been introduced by
evaluating only patients who completed the crossover.

The results of the patient preference grestions are tabulated and analyzed
in Table 65 (Table 9B, Sponsor ‘s Analysls, vol 1.11, Appendix C, p9d 330} .
Nabilone was preferred by evaluable patients (p .001) and all (evaluable
and unevaluable) patients (p .001}.

Table 65
Analysis of patient Preference Fregquencies

Evaluable Patients -

source of Variation d.f. X2, - I
Investigator x Cycle 5 2.63 .500
Treatment 1 28.13 .001
inv. x Treatment 5 9.52 .090

Bvaluable‘and Unevaluable'ratients R

Source of Variation ' a.f. _x2 : B

Evaluability x Seq. Gp. 1 1 0.29 .500

Treatment 1 149.98 .001
Conments:

The composite results of the multicentered study of both the evaluable
group and the cycle 1 all patients analysis provide persuasive evidence of
a highly significant antinauseant and antiemetic effect of nabilone. The
effect of nabilone of food intake is less striking.

The study was also analyzed &% by each component (investigator}. Only ¢
of 6 studies were analyzed statistically (#001, 002, 005 and 006}.
Studies 002, 005, and 006 were still in progress at the time of the XDA
submission. We will ask the sponsor for all data as part of the safety
update. The results are so impressive that 1 do not believe that further
documentation of efficacy is necessary. However, the sponsor should be
asked to subdivide the non-cisplatin based chemotherapies into their
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respective groups and perform a categorical analysis cf prtieant ngrceptions
{nabilone better, same, placebo better). This may provide a useful analysis
to answer our consultant's (Dr. Johnson) suggestion that the drug Jemonstrate
efficacy against a wide variety of chemotherapy regimens, viz, DTIC-based
regimens, Adriamycin-based regimens, Cytoxan-based regimens ‘vithout
Adriamycin, and any other regimen ¢ccurring with such frequency as to make
evaluation meaningful,

Investigator {#002 (Einhorn) had a residual effect that invalidated the
analysis of variance. However, the categorical analysis was performed in
this study, highly significant results favoring nabilone were evident. If
one accepts the categorical analysis in this study, then nabilone
demonstrated efficacy in 4/4 analyzed centers, The results obtained in
the other two centers were not analyzed due to the saall numbers of
evaluable patients. The data trends are in agrqement with those of the 4
analyzed studies.

Again, as in all the studies reviewed, I have no doubt that the
double-tlind was not maintained due to the unmiscakable peychotropic

effects of nabilone. This does not, in my opinion, negate tne study
results,

Conclusion:

This adegquate and well-controlled study demonstrates the efficacy of

@AN 1 v

nabilone against the nausea and vomiting associated with cancer - cr e e

chemotherapy. Of equal importance, the studies involved a different
patient population {see Table 58) than those who participated in the
Einhorn trials which utilized active controls (Protocols 9 and 20).
(Note: Einhorn's patients in Protocol 28 were not included in the
vomiting frequency analysis. This removed 15 patients with testicular
cancer, 12 patients with breast cancer, and 6 "other® patients from the
analysis).

Overall conclusions:

Tne sponsor has demonstrated substantial evidence of the effectiveness of
nabilone as an antiemetic adjunct in cancer chemotherapy regimen in both
compazine- and placebo-controlled trials. The Einhorn studies ip
Protocols 9 and 20 demonstrate napiione's effectiveness vis a vis
compazine in these adequate and well controlled trials. The placebo
controlled trial (28) had 3 of ¢ centers demonstrating nabiione's
superiority over placebo. The fourth of four placebo controlled trials
demonstrated nabilone's superiority in the categorical data analysis.

Nabilone was fairly well tolerated by the study participants insofar as
there was both numerical and statistical superiority favoring nabilone
over compazine of placebo as the drug preferred by patients.

.

L e S
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There is sufficient evidence to recommend that nablilone pe considered an
effective antiemetic agent. A favorable benefit/risk judgment will
require a sypervisory overview as the safety review was done by a second
reviewer, Dr. Hanson.

Tolerance to the subjective CNS effects of CESAME:(R) was noted in

studies employing normal volunteers. A partial loss of tolerance occurred
within one week after cessation of nabilone. I looked for signs of
diminished 4rug effect in the clinical trials and dién't see any. 1t may
not occur to any significant degree in the 1 to 4 mg/day gose range.
Alternatively, tolerance may be offset by a decreasing emetic stimulus
over a chemotherapy course. 1 also don't pelieve that tolerance will be a
problem with repeat cycles of therapy as 3 to 6 veek washout periods
between cycles should restore full gensitivity, even if rolerance occurs
within a chemotherapy cycle.

rhe abuse potential of nabilone has been evaluated in preclinical and
clinical atudies. MY drug abuse evaluation of 11/23/82 reached several
concluszions about nabiione: 1) it is pha:nacologically similar to
delta-s-tet:ahydrocannabinolz 2) a substantial overlap exists between the
antiemetic dose rangé and the coge range producing subjective effects; 3)
it has a high potential for abuse; and 4) it should be controlled in the
same schedule of the controlled Supstance =~ as delta-9-tetrahydro-
cannabinol (Schedule 11 upon marketing ap, "~ 1). The Drug Abuse Advisory
Committee recommendodmon_hp:il-zs, 1983 that nabilone be scheduled in CSA
Schedule 1I1 at the time of marketing approval. 1 am recommending that
the Division reject the Committee's advice and propose nabilone for CSA
11. Accordingly, 1 will draft the scheduling documents to propose a
scheaule II classification of nabilone.

f. Labeling review:

The proposed labeling is, in many ge-tions, unacceptable. 1 have
specific recommendations for the lsoeling sections toO be incorporated
into the draft vpprovable letter (vide infra). These will be
communicated to Dra. Tocus, Hanson . Katz and Leber in the formulation
of the draft 1abeling.

qg. Summary of recommendations:
(1) Scientific

(a) WNabilone has demonstrated efficacy as an antiemetic against
chemotherapy-induced pausea and vomiting. However, the
unsubmitted Gata from the placebo-cont:olled study should
be added to that previously submitted. A composite oOr
individual (site) analysis of variance would be unnecessary
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(2)

cc:
NDA Orig
HFN-120

(b)

although of interest. A categorical analysis of
noncisplatin-based chemotherapy regimens should be
conducted (Adriamycin-based regimens, pric-based regimens,
and any other regimens which nhave sufficient data to allow
a meaningful analysis) in order to demonstrate a saluvary
effect of nabilone on several major chemotherapy regimens.

Nabilone should be considered for CSA Schedule 11 as its
abuse potential is equal to that of delta-9-THC.

Administrative

(a)

Draft labeling and drafting of the anticipated Summary
Basis of Approval be undertaken rapidiy if and when the
supervisory review makes a finding of favorabie
risk/benefit is found.

“-'fm»-kT Vored Je.

Frank J. Vocei, Jr.s Ph.D.

H!ﬂ-lZO/FVOCCi/lO/lZ;11/29;12/6/84
PTzdcn/10/24;11/30312/6312/16/84
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Statistical Review and Fvaluation

Date:  ¢fp 2( i3

NDA #: 18-677/Drug Class 1
Applicant: E1i Lilly and Company

Name of Drug: Cesamet (nabilone)

Documents Reviewed: Volume, 1.10-1.15 (undated)

Medical Input: M. Milliken, M.D. (HFD-120). This review has been discussed
with Dr. MiTTiken, who is in agreement with the conclusions.

The material reviewed consists of the results of four protocols in the
treatment of nausea and vomiting in cancer patients undergoing chemotherapy.
A1l four studies are double-blind randomized crossover trials; three utilized
prochlorperazine (Compazine) as control treatment (protocols 7,9,20) while one
(protocol 28) utilized a placebo control.

The studies are briefly described in Sections I-IV below, along with a summary
of the primary efficacy results; secti.a V summarizes the safety data.

I. Protocol 7 - Drs. Herr.an, Jones, and Bressler.

This study enrolled 43 patients from one hospital, of which 14 were
excluded from <fficacy evaluation ("due to protocol violations").
Chemotherapy was given in cycles of 1-5 days duration with 2-4 weeks betwen
cycles. Table Y gives the frequencies of the various daily doses utilized.
Tables 1 and 2 summarize the types of cancer and chemotherapy involved.

The sponsor claims no statistically significant differences using
nonparametric crossover analyses of frequency of vomits, severity of nausea,
or food intake variables (all P-values for average scores and day 1 scores are
greater than .10 in the sponsor's Table 4, page 149, volume 1.15). Also, no
differences were seen in the frequency of patients with nabilone better as
opposed to Compazine better in these variables (all P-values greater than .29,
see Table 3.

II. Protocol 9 - Dr. Einhorn
This study enrolled 98 patients, of whom 83 met the efficacy evaluability
criteria. Chemotherapy was given in cycles of 1-5 days duration with 2-4

weeks between cyclec. Tables 1 and 2 sunmarize the types of cancer and
chemotherapy involved. Tatle 9 gives the frequency of patients by daily dose.
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Statistically significant differences in favor of nabilone were found at the
.001 level from nonparametric crossover analyses for frequency of vomits,
severity of nausea, and food intake using average scores from all days of
treatment and also for comparisons of frequency of patients with nabilone
better as opposed to Compazine better using day 1 only. See Table 3.

111, Protocol 20 - Drs. Young, Einhorn, Bressler

This protocol included three studies with a total of 126 enrolled, 75 of
which were considered evaluable. Of the 51 unevaluable patients, 14 were due
to protocol deviations and 37 due to "incomplete study® (23 of these 37
patients did not continue into the second cycle while 13 were incomplete due
to the suspension of studies by the sponsor in 1879, Seven patients
terminated eariy due to adverse experiences on nabilone compared to none on
Compazine. Lack cf efficacy was cited as the reason for early termination for
three patients on nabilone, two on Compazine and two on both cycles.
Chemotherapy was given in cylces of 1-5 days, with cycles 3-6 weeks apart.
The dose of nabilone was one 2 mg capsule b.i.d. and the dose of
prochinrperazine was one 10 mg capsule b.i.d. Tables 1 and 2 summarize the
types of cancer and chemotherzpy used.

The sponsor claims statistically significant differences in favor of nabilone
at the 3% level of significance or less for all variables analyzed by a
nonparametric crossover analysis (global efficacy and average and day |
results for frequency of vomits, severity of nausea, and food intake!. In
addition, significantly more patients preferred the nabilcne as opposed tc the
Compazine cycle. See Tables 4 and 5.

IV Protoco! 28 - Six investigators

These studies enrolled 199 patients, of which 129 were considered by the
sponsor to be "evaluable for efficacy." Placebo was utilized as control drug
in these studies. Of the 70 "unevaluab]e" patients, 50 were listed as
"crossover incomplete." The sponsor's Table 15 lists the reasons for 67
“early terminations." Leading causes were nabilone-related adverse
experiences {22 patients) and lack of efficacy-placebo {12 patients). A total
of eight patients who terminated early were considered evaluable - & of these
were terminated due to lack of efficacy (placebo).

Chemotherapy was given in cycles of 1-5 days duration, with 1-6 weeks between
cycles. The dose of nabilone was one 2 mg capsule b.i.d.

The sporsor claims stalistically significant differences in favor uf nabilone
over placebo from crossover analyses of variance on ranks for frequency of
vomits, severity of rausea, ana food .ntake {both average value and day 1
only) and also for global efficacy (all p-values are given as less than
.021). In addition, significantly more patients preferred the naba]one as
opposed te the placebo cycle (P<.001). See tables 4 and 5.
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V. Safety Data

Table 7 gives the percentage of patients in each study experiencing
drowsiness, vertigo, dry mouth, and "high." Clearly the percentages for each
adverse experience for nabilone are greater than for the control drug in each
study.

Table 8 sumnarizes the data tabulated by the sponsor in regard to changes in
blood pressure from baseline. These tabulations show that the increase in
blood pressure for the control drug was greater in a large proportion of cases
than the “"increase" for nabilone.

V1. Reviewer's Comments

A1l four protocols included a large number of patients who were not
analyzed in the snonsor's crossover analyses due to "protocol violations,"
incomplete crossover , etc. The sponscr has included analyses of cycle | for
all patients which may be useful for investigati:g the effect of the numercus
“unevaluable" patients. The results for Protocol 7 (page 154, volume 1.1%5)
showed trends in favor of nabilone for all three variables analyzed (frequency
of vomits, severity ¢f nausea, food intake), but none were statistically
significant at the 10X level (nor were the crossover analyses using only
evaluable patients). The cycle 1 all patients analyses for these variables in
protocol 9 (page 377 of volume 1.14) also showed agreement with the crossover
analyses. The al) patients analysis in protocol 20 produced a statisticaily
significant difference in favor of nabilone for global efficacy (P=,047) but
not for frequency of vomits, severity of nausea, or food intake. The lack of
significant differences in this cycle 1 analysis is primarily a result of
Investigator 301 showing no difference between nabilone and Compazine except
for global efficacy. Investigator 302, on the other hand, produced funrcv~
significant results in favor of nabilone at the 5% level for frequency of
vomits and severity of nausea in addition to global efficacy for the cycle 1
all patients analysis. The all patients cycle 1 analysis for
placebo-controlied Protocol 28 (pages 326, volume 1.1}) showed statistically
significant differences at the 1% level in favor of nabilcne for fregquency of
vomits and severity of nausea in addition to global efficacy and at the 10%
lovel for food intake.

Tables 1 and 2 show that Protocol 7 had a different patient population than
the other three protocols with regard to both types of chemotherapy and type
of cancer (Hodgkins and lymphoma account for over 58% of the patients in
Protocol 7 compared to only 8% in the cther three protocols). No significant
differences between nabilone and Compazine are claimed by the sponsor for
Protoccl 7 although the .rencds do favor nabilone consistently. Although
Protocol 7 involved fewer patients than the other protocels reviewed, this
reviewer estimated & power of approximately .77 in Protocol 7 for detecting &
difference of the magnitude observed irn Protocol 9 for the frequency analysis
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of nausea severity using Gart's test with a two-sided .05 significance level
{Sgggce: J. Cohen, Statistical Power Analysis for the Behavior Sciences,

Tables 3-6 indicate rather strong evidence of effectiveness for Protocols 9,
20, 28. The crossover a:alyses of response scores reported in Table 6
included appropriate tests for residual effects. 1he only residual effect
significant at the 10% level {of those variablec summarized in Table 6) is
global efficacy in Protocol 20 (P=.076). Cycle 1 of Protocol 20 favored
nabilone for global efficacy but only at a P-value of .243.

Koch's nonparametric crossover analysis was used in Protocols 9 and 11 while
an analysis of variance, ii.cluding an investigator term, was utilized in
Protocols 20 and 28 on the ranks of the combined data. No ref-rences are
cited to justify this latter proceoure, although this general methodology %as
been investigated by Conover and Iman (“On some alternative procedures using
ranks for the analysis of experimental designs.* Communications in Statistics
- Theory and Methods, A5(14), 1349-1368, 1976), but not for this specific
situation. The overall results of the frequency data given in Table 4 support
the results of the analyses of variance done on the ranks for Protocols 20 and
28. Although no combined analysis of the frequency data was attempted by the
sponsor for either protocagl, the sporsor's analyses by investigator showed
statistically significan® results in tavor of nabilone for at least three of
the four frequency variables for each of ‘he three iarge studies (33-36
patients) in Protocol 28 and for one of the two large studies in Protocol 20

investigator 302 - 36 patients)}. Although investigator 301 in Protocol 20

32 patients) produced no significant results at the 5% level, results did
strorngly favor nabilone for severity of nausea (P=.063, two-sided),
investigator's global impression of efficacy (P=.054, two-sided) and patients
preference (P=.13, two-sided). The patient preference data in Protocols 20
and 28 also statistically favors nabilone (see Table 5).

Table 7 shows a clear increase in adverse experiences for nabilone comparea to
Compazine. The bl-od pressure information presented by the sponsor
(summarized in Table 8) indicates that nabilone lowers blood pressure but does
not give any information about the magnitude of the blood pressure decreases
experienced by patients on nabilone. We calculated a median decrease from
baseline in daily average blood pressure of 18 mmHg fo: standing systolic
blood pressure for investigator 5 in protocol 28. (Table 8 suggested that
this protocol produced the largest frequency of blood pressure declines on
nabilone}, This same variable in protocol 9 produced a median decrease of

9.6 mmHg. It may be possible that the Compazine control in protocol 9 (which
tended to increase blood pressure} may have affected the blood pressure
decreases ori nabilone during the second cycie. We calculated a median
decrease on nabilone during cycle 1 of this study (which would be unaffected
by the Compazine cycle) of 14.8 mmHg. The maximum decrease in blood pressure
for a patient using nabilone {as opposed to the average decrease during
nabilone treatment) might also be of value, but this variable was not
tabulated by the sponsor.
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Conclusions

Three of the 4 protocols reviewed produced statistical evidence of efficacy
for nabilcne compared to Compazine (Protocols 9, 20) and placebo (Protocol
28). Trends favoring nabilone over Compazine were present in the remaining
study (Protocol 7). The statistical efficacy results are summarized in Tables
3-6. Of concern is the large number of unevaluable patients in these

studies. Analyses of cycle 1 for all patients, however, in general support
the crossover analyses.

There is clearly an increased incidence of adverse experiences on nabilone
(drowsiness, dizziness, "high", dry mouth - see Table 7}. The data presented
by the sponsor shows that nabilone decreases blood pressure from baseline but
no attempt was made to quantify the magnitude of the decrease. We calculated
a median decrease from baseline in daily average standing systolic blood
pressure of 18 mmHg for investigator 5 in protocol 28 as an illustration of
the magnitude of decreases experienced.

X.MW

S. BEdward Nevius, Ph.D.
Mathematical Statistician

cc:
Orig. NDA 18-677
HFD-120 HFD-120/Dr. Milliken
D-180/0r. Lisook
~/?&-232/[)1". Dubey
HFD-232/0r. Nevius
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MEWORANDUM OF CONSULTATION =~

., DATE: . May 16, 1985 s

© BETMEEN: . R, Katz, K.0, (WFR-120) -
: Divisfon of Neuropharmacological Drug Products

ARD: © S. Edward Navius, Ph.D. (HFN-713) |
$:atisticai £valuvation and Research Branch
Division of Blometrics . :

SUBJECT:  NDA 18-677 {Cesamet)

Our discussfon centered on reanalysis of Protocol 28 excluding the results of = =~

Goew v T
. k3

e TN

Investigutor 5 (Dr. Levitt). This was a 6-investigator placebo-controlled’ ;. =

study of Cesamel fn the treatment of nausea and vomiting in cancer patients
urdergoing chemotherapy. Dr. Levitt accounted for 58 of the 199 patfents
enrolled. The ‘nvestigators contributinz the next largest sample sizes were
Drs. Guanell (45 patfents) and Einhorn (42 patients). - '

A najoragrob!en in reviewing protocol 28 had been the large number of
unevaluable patients. In consultation with Dr, Cheung of HFN-120, I had
previously adjusted +he sponsor's analysis of gatient preferences in this
crossover study by  cst classifying unevaluable pattents who had not
completed the crossuver due to adverse reactions o~ tack of efficacy as a
preference for the alternate therapy and then also including preferences
1isted for patients considered as unevaluable for other reasons, My
wemorandum dated November 8, 1983, stated that 118 patients preferred Cesamet
compared to 42 patients who preferved placebo using this technique. A strong
preference for Cesamet 15 still present if we omit the Levitt patients (85
prefer Cesamet, 32 prefer placebe),

Another approach used previously to address the problem of unevaluable
patients was to analyze only the first period of the crossover. A blocked
Wilcoxon test omitting the Levitt patients produced 2-sided p-values less than
.001 for both global efficacy and severity of nausea and p=.07 for frequency
of vomiting, all favoring Cecamet over placebo.

I mentioned that Dr, Einhorn had been involved in all 3 studies which showed a
significant difference between Cesamet and the control drug. Einhorn was the
sole investigator in Compazine-controlled Protocol 9 and the primar
contributor to the significant difference found in Compazine-controiled
Protocol 20 as well as bein? an investigator in Protocoi 28, 1 roted,
however, that the Gunnell clinfc also contributed strongly to the efficacy
findings in Protocol 28 - a significant difference was seen at the 5% level
for the perfod 1 analysis in the Gunnell ¢linic for global efficacy and

sever ity of nausea as well as for the patient preferences adjusted for

dropouts as explatned above. Thus the efficacy analyses do not entirely ret;

on one investigator.
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1 remarked that I had had consultations with Drs. Cheung and Yocci since my
original 9/20/82 review was 1ssued in addition to performing the above
analyses; subsequent consuliations have not, however, altered my original
conclusfons concerning the efficacy of Cesamet,

A . Edwonal Yowvica

~S. Edward Nevius, Ph.D,
Mathematical Statistician

cct Orig. NDA 18-677
HFN-120

HFN-120/0r. Katz

L

£N-120/Dr. Leber
FN-713/Dr. Dubey
HFN=713/Dr. Neviu
Chrm [ ’
File: DRU 1.3.2 NDA
SENevius/pls/njs/05/21/85/34584/#1378r
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MEMORANDUM OF FONSULTAT'ON

. DME:  November 8, 1983

. BETMEEN: ° W. Cheung, M.D. (HFN-120) - L
w iy gy, - Division of Neuropharmacelogical Orug Products - 7.7 -7

'S. Edward Nevius, Ph.D. (WFN-713) o0 - = .
. —.=ts%5..  Statistical Evaluation Branch : o
werieia o Division of Biometrics -

SUBJECT:  NDA 18-677 {Cesamet)

Our discussions involved 3 points of concern in this NDA: (1) the effect of
the large number of unevaluable patients on the efficacy results, (2) the
effects of the diffe-ent chemotherapeutic agents on the efficacy results, and
(3) ducumentation of hypotension in patients on Cesamet in tne studies.

11} Our September 20, 1982, statistical review utilized the results of
the =ponsor's "cycle 1 all patients® analyses to conclude that the large
number of unevaluable pctients did rot alter the general conclusions of the
sporscr. Thes: analyses treated the first period of the crossover studies s
a parallel study and included a much larger patient population. D-. Cheung
approached this problem by tabulating for each study the number of patients
with adverse reactions and lack of efficacy who were listed as "unevaluable"
and classifying them as a preference for the alternate therapy. In addition,
she included the preferences of other patients listed as unevatuable.

1 added these figures to the sponsor's tabulations of patient prefercnces.
Strong preferences for Cesamet compared to control are still evident - 66
prefering Cesamet compared to 29 prefering Compazing in protocol 20, 118
prefering Cesamet compared to 42 prefering placebo in protocol12¥ Statistical
significance is present even if we consider the 2 primary investigators in
protocol 20 separately - Investigator 301 (Dr. Young), 28 prefering Cesamet
compared to 15 prefering Compazine (two-sided p<.05, McNemar Test);
Investigator 302 {Dr. Einhorn), 26 rrefering Cesamet compared to 12 prefering
placebo (iwo-sided p<.05, McNemar Test).

(2) Dr. Cheung's tabulations of patient preferences according to
chemotherapeutic agents show no evidence that efficacy depends on the primary
or secondary chemotherapeutic agent utilized. No further statistical analysis
appears warranted.

(3) Our September 20, 1982, review indicated that Cesamet decreased
blood pressure. Dr. Cheung investigated the clinical importance of these
blood pressure decreases by defining hypotension as either a 20 mmHg decrease
from recumbent to standing systolic blood pressure along with a systolic

. standing blood pressure of 90 mmHg or less or a systolic blood pressure of 90
mmHg in either the standing or recumbent position. Dr. Cheung's tabulations

Bl e ———— e L. e
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- . showed the majority of cases of hypotension occurred in patients from oo
~ - investigator 302 in protocol 20 and investigator 2 in protocol 28 < in both
. _cases the {nvestigator is Dr. Einhorn., Dr. Einhorn's studies appeared to have ;
_ii;i}i the most complete blood pressure fol1ow-up data availabIe. —-;i-;; .-

S In Dr. Einhorn's protocol 20 study, there were 7 patients with hypotension on
- .. Cesamet only, 1 on Compazine only, and 3 on both {two-sided p=.04, McNemar

. .- Test). - In Dr. Einhorn's protocol 28 study there were 10 cases of rypotension
on Cesamet only, 1 on placebo only, and 2 on both {two-sided p=.007). These
p-values are actually conservative because (1) in protocol 20, 2 additional
patients had hypotension on Cesamet but had no readings on Compazine and 1 of

.. the patients with hypotension on both had a clinically worse case on Cesamet

= -+ (per Dr. Cheung) and (2) in protocol 28, 2 additiona) patients had hypotension
on Cesamet but no bliood pressure readiwgs on placebo and 1 of the patients
with hyjntensfon on both had a c¢linically worse case on Cesamet {per Dr.

Cheung). (No patients were found with hypotens1on on the control but no

readings on Cesamet). -
A Edwand Vhvsto

S. Edward Nevius, Ph.D.
Mathematical Statistician

cc: Orig. NDA 18-677

HFK-120
FN-120/Dr. Cheung

‘/ZFN-713/Dr. Dubey
HFN-713/Dr. Nevius
Chron.
File: DRU 1.3.2 NDA
SENevius/PLT/RB/11/14/83/34594/0582r
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MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES
, Public Health Service Loo= 0T
' Food and Drug Administration
Center for Drugs and Biologics

0ffice of Drug Standards

DATE

0CT 2 41985

Paul D. Leber, M.D. : ,
Director, Division of Neuropharmacologic
Drug Products HFN-110

10

L X

Through: Henry J. Malinowski, Ph.D.

Acting Director
Division of Biopharmaceutics HFN-220 Z)_[z y

FROM : Paul L. Hepp, Pharm.D.
Acting Chief,
Pharmacokinetics Evaluation Branch HFN-226

SUBJECT: Nabilone (Cesamet) NDA 18-677

Based upon aniDctober 15 193§)1etter from the firm it is indicated that the 2
m? rotary evaqoratea capsule was the product which underwent phase 111
clinical trials. You have confirmed that it was the studies within phase 111
on which safety and efficacy evaluation has been made and that earlier
clinical trials which utilized the 1 mg process are not pivotal
for safety and efficacy evaluation,

The fcrmulations of the 1 and 2 mg capsules by efther the
process are as follow:

Ingredient 1 mg capsule 2 mg capsule

Nabilone 1 mg 2 mg




The Division believes that the differences in the 1 and 2 mg capsule
formulation in terms of ingredients as well as the

. processes are not significantly different and would not be
exgected to lead to any important differences in bicavailability. However,
only a pilot type (4 subjects) bioequivalency study exists and the results do
not allow a determination of bioequivalency. Comparative dissolution data
could possibly be adequate to imply bicequivalence {f dissolution for the two
test products compared to each other was similar.

Comparative dissolution data using the interim method
f{ndicate that mean dissolution at 60 minutes was

somewhat slower for the , ) capsule than for the 1 mg
Additionally, dissolution data cenerited early on by the firm using a method
which was not adopted . ) indicated
slower mean disseclution for the ~ capsule than for the
Due to the fact that dissolution for the } . . is
somewhat slower in and slower sti!l 1n than the

] , it 1s difficult to conclude bioequivalence without an
adequate biequivalency study. Therefore, a comparative dissolution approach
does not appear feasible and a bicequivalency study between the
. " 1s necessary 1f
bicequivalence is to be determined. A clinical judgement to assess the
possible c1inical inplications (safety/efficacy) of the lack of proven
bioequivalency s recessary to determine when the bioequivalency study should
be conducted (je deferral to phase IV or pre-approval), One possible option
may be to allow the firm to market the 3 ‘ _ until
the bioequivalency study has been conducted.

—r
/4 ; O‘f%ﬁﬁ



X For

Nabilone E1i Lilly

' mg Capsules Indianapolis, Indiana
Cesamet Submission Dated:

NDA 18-677 October 15, 1985

1-0

Wang #5681x

JAN 2 1 1986

Review of Submission

The firm has included the following information within the subject submission:

“- We plan to market a 1 mg dosage form of
Cesamet. Should FDA interest be sufficient, we could also provide
for the marketing of a 2 mg i T ' dosage form.

= Qur dose proportionality sti:dy was conducted with the 1 mg
dosage form. OQur initial clinical trials
were also conducted with tr~  farmulation.

- We conducted a crossover tiopharmaceutics study comparing
) dosage rvorms. Our conclusions were that
the forms are equivalent.

- Our Phase 3 clinical trials were conducted with the 2 mg
dosage form."

Tne submission also included a synopsis of the
process {Appendix 1).

Recommendation:

This submissicn has been noted by the Division of Biopharmaceutics and the
issues addressed in the Division's October 24, 1985 memo to Dr. Leber. It
should be noted that now the firm will market the 1 mg

tablet. No further action is required hy the Division of Biopharmaceutics.

=k

Paul L. Hepp, Pharm.D.
Pharmacokinetics Evaluation Branch

RD Initialed by C.T. Viswanathan, Ph.D.
FT Initialed by C.T. Viswanathan, Ph.0. (T V 13 %

cc: NDA 18-677 orig., HFN-120, HFN-226(Hepp), Chron, Drug, and FOI Files.
PLH:smj:kek:5681x (1-14-86)
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